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(54) CIRCUIT COMPONENT WITH COIL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide circuit components including a coil, such as 
an inductor with simple and effective magnetic shield structure. 
SOLUTION: A coil winding 2 of a copper wire is wound onto a magnetic core 1, a 
shield winding 9 is given on it by the thin wire of a metallic magnetic body, such as 
permalloy, silicon steel, and the terminals of the winding 9 is connected with the 
terminals 5c and 5d. The layer of the winding 9 is made a shielding member such as this. 
Shielding operation is adjusted easily by selecting the material, the wire diameter, the 
winding number, etc., of the winding 9 and the circuit parts of a small inductor, etc., of 
high performance and a low price are realized. 



[Claim(s)] 

[Claim 1] Passive circuit elements which have the coil characterized by preparing the 
winding layer for shielding by the magnetic material line on a coiling line. 
[Claim 2] Passive circuit elements which are the passive circuit elements which have a 
coil according to claim 1, and have the coil characterized by preparing the terminal 
which connected the terminal of shielding winding. 

[Claim 3] Passive circuit elements which are the passive circuit elements which have a 
coil according to claim 1, and have the coil characterized by packing a coil by 
nonmagnetic resin. 

[Claim 4] Passive circuit elements which have the coil of a publication in claim 1 
characterized by the passive circuit elements which have a coil being small inductors 
thru/or any 1 term of 3. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the passive circuit elements which have 
coils, such as a booster coil the small inductor for pocket devices, and for EL drive 
circuits, a transformer, and motor components. 
[0002] 

[Description of the Prior Art] Although various kinds of electrical and electric 
equipment and electronic-circuitry components are using the coil as the component, 
many small things are used also for the inductor which are the components which 
consist of a coil, for example with the spread of the surface mount technologies of an 
electronic circuitry in recent years. In order to prevent the magnetic and electromagnetic 
interference between components, and the mutual induction of coils, there are some 
which gave various shielding structures in these small inductors. The thing of drawing 4 
makes the core 1 which fabricates the powder magnetic substance of a ferrite system 
and has a flange 3 in both ends, gives this the coiling line 2, puts it on a substrate 4, and 
connects the both ends of the coiling line 2 to Terminals 5a and 5b. And a coil is 
surrounded, the annular electric shielding ring 6 which fabricated the powder magnetic 
substance of a ferrite system is pasted up on a substrate 4, and magnetic shielding of the 
coil has been carried out. Or the shielding case made from the metal magnetic substance 
instead of the electric shielding ring 6 may be established. 

[0003] Drawing 5 is the inductor which gave the coiling line 2 to the core 1 of the round 
bar which fabricated the powder magnetic substance of a ferrite system, and packed by 
resin. A resin package is magnetic powder content resin 7 which mixed magnetic 
material powder, such as ferrite powder, and resin sheathing has a magnetic-shielding 
function by this. Drawing 6 gives the coiling line 2 to the core 1 of C typeface which 
carried out punching of the metal magnetic material plates, such as a permalloy and 
silicon steel, and shields it by rolling the thin metal film 8 on it. 
[0004] 

[Problem(s) to be Solved by the Invention] There are the following problems in the 
conventional coil with these shielding structure. That is, in the thing of drawing 4 , since 
the electric shielding ring 6 and a shielding case are arranged around a coil, when a 
product dimension becomes large, component parts increase in number, and in order to 
make the electric shielding ring 6, a shielding case, etc. with a ferrite metallurgy group 
magnetic material in addition to fabricating the core 1 which the flange 3 attached with 
a magnetic material, independently, processes, such as metal mold, and shaping, cutting, 
are required, and become an increase of cost. When the design change occurred, while 
new metal mold was needed, therefore requiring the preparation period, a burden — the 
class of components increases — was large. 

[0005] In the case of the inductor which enclosed the coil of drawing 5 into resin, 
although sheathing of resin performs a shielding operation, it is necessary to use the 
magnetic powder content resin 7 which needs not a resin ingredient but a usual 
advanced resin blending technique and forming technique. Since what winds the metal 
film 8 around the coil of drawing 6 had the thin shielding layer, it was difficult for it for 
an application to be restricted to what has the low flux density of the motor for clocks 
etc., and to extend the application range. This invention solves these problems and 
offers the passive circuit elements containing coils, such as an inductor with simple and 
effective magnetic-shielding structure. 



[0006] 

[Means for Solving the Problem] The shielding structure of the passive circuit elements 
of this invention coils and carries out terminal treatment of the thin line of metal 
magnetic materials, such as a permalloy and silicon steel, on the coil which gave the 
coiling line of copper wire to the core. That is, it is made a shielding member with metal 
magnetic material **** prepared in the surface of a coil. As the manufacture approach, 
a coiling line is given first and, subsequently the winding of the metal magnetic material 
line is carried out by the same winding machine. A shielding operation is controllable 
by the wire size of a metal magnetic material line, selection of a number of turns, and 
selection of the ingredient in consideration of permeability, frequency characteristics, 
etc. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. In addition, about components and a part of the same 
kind, the same sign will be used including the aforementioned explanation. Drawing 1 
uses this invention for a small inductor similar to previous drawing 4 . What gave the 
coiling line 2 with copper wire, coiled the thin line of magnetic materials, such as a 
permalloy and silicon steel, further on the coiling line 2, and was made into shielding 
winding 9 in the core 1 which carried out powder molding of the ferrite and formed the 
flange 3 in both sides is attached in the substrate 4. The layer of this shielding winding 9 
performs a shielding operation instead of the conventional electric shielding ring 6 of 
drawing 4 . By a diagram, shielding winding cuts a part, and has lacked and shown it. 
[0008] Four terminals 5a, 5b, 5c, and 5d are formed in the substrate 4, for example, the 
both ends of the coiling line 2 are connected to Terminals 5a and 5b, and the both ends 
of shielding winding 9 are connected to Terminals 5c and 5d. In case this small inductor 
is mounted in the circuit board of a device, it connects with a grounding conductor, and 
the terminals 5c and 5d of shielding winding stabilize the screening of shielding 
winding 9. thus, shielding which the copper wire for coils as a coiling line was coiled 
upwards, and is shielding winding when the process which carries out the winding of 
the coiling line 2 and the shielding winding 9 to two-layer changes two kinds of 
winding one by one and supplies it, attaching a core 1 in the same winding machine — 
public funds — it can perform coiling a group magnetic material line continuously. 
[0009] Drawing 2 gives the coiling line 2 to the core 1 of the round bar which is the 2nd 
operation gestalt of this invention and fabricated the powder magnetic substance of a 
ferrite system like the thing of previous drawing 5 R> 5, it is the small inductor which 
formed shielding winding 9 on it, and cuts shielding winding 9 in part, and has lacked 
and shown it. And the coil rolled in this way is enclosed into the closure resin 10 which 
is a resin package, and it has packed. Although resin sheathing was magnetic powder 
content resin 7 which mixed magnetic material powder in the conventional thing of 
drawing 5 , since the shielding winding 9 coiled around the outside of the coiling line 2 
in this invention of drawing 2 performs screening, closure resin 10 should just be 
nonmagnetic resin, such as usual epoxy system resin instead of the special ingredient 
equipped with magnetism. In addition to the terminals 5a and 5b for coiling lines, it is 
not visible by a diagram, but two terminals are prepared also in the edge of the other 
side, and the both ends of shielding winding 9 are connected, respectively. 
[0010] Drawing 3 is the 3rd operation gestalt of this invention, and a core 1 is the small 
inductor which carried out punching of the metal magnetism material, such as a 



permalloy and silicon steel, to I-shape. In the previous operation gestalt, similarly, the 
shielding winding 9 of a magnetic material line is given on the coiling line 2 of copper 
wire, and this is made into the shielding member also here. Although the terminals 5a, 
5b, 5c, and 5d for connection are formed also in this small inductor at four places, this 
twists two terminals each of the coiling line 2 and shielding winding 9, and a total of 
four winding terminals around four branches of the both ends of a core 1, and fixes 
them with electric conduction adhesives, soldering, etc. Since a core 1 is the ingredient 
which carried out insulating processing of the front face, even if it twists the terminal of 
winding, it does not cause a short circuit. By carrying out terminal treatment of each 
winding in this way, this small inductor is suitable for the surface mount to the circuit 
board. 

[001 1] Although illustration is excluded, it is the same as that of a previous operation 
gestalt that effective electric shielding structure is acquired by having given the coiling 
line upwards according to this invention also with the passive circuit elements which 
were rolling and carrying out magnetic shielding of the metal film 8 to the coiling line 2 
like drawing 6 , and preparing shielding winding conventionally. 
[0012] 

[Effect of the Invention] As stated above, since the members, such as an electric 
shielding ring like before and a shielding case, are unnecessary, the number of 
component parts decreases, and exotic materials, such as magnetic powder content resin, 
are not used for the magnetic-shielding structure of the passive circuit elements which 
have the coil of this invention. Therefore, small and thin shape-ization are attained, 
while the metal mold and the production process about these are unnecessary and cost is 
reduced. It can manufacture using a winding machine usual also in process, and a 
special facility etc. is not needed. And by choosing the quality of the material of 
shielding winding, a wire size, a number of turns, etc., since a shielding operation is 
easily controllable, the correspondence to the increase of a degree of freedom and the 
design change of product performance is easy, and the development cycle of a product 
is shortened. Thus, the electric shielding structure of the coil of this invention is easy, a 
function is excellent, and the small inductor of the high performance which is passive 
circuit elements equipped with the coil etc. can be offered at a low price. 

[Field of the Invention] This invention relates to the passive circuit elements which have 
coils, such as a booster coil the small inductor for pocket devices, and for EL drive 
circuits, a transformer, and motor components. 

[Description of the Prior Art] Although various kinds of electrical and electric 
equipment and electronic-circuitry components are using the coil as the component, 
many small things are used also for the inductor which are the components which 
consist of a coil, for example with the spread of the surface mount technologies of an 
electronic circuitry in recent years. In order to prevent the magnetic and electromagnetic 
interference between components, and the mutual induction of coils, there are some 
which gave various shielding structures in these small inductors. The thing of drawing 4 
makes the core 1 which fabricates the powder magnetic substance of a ferrite system 
and has a flange 3 in both ends, gives this the coiling line 2, puts it on a substrate 4, and 



connects the both ends of the coiling line 2 to Terminals 5a and 5b. And a coil is 
surrounded, the annular electric shielding ring 6 which fabricated the powder magnetic 
substance of a ferrite system is pasted up on a substrate 4, and magnetic shielding of the 
coil has been carried out. Or the shielding case made from the metal magnetic substance 
instead of the electric shielding ring 6 may be established. 

[0003] Drawing 5 is the inductor which gave the coiling line 2 to the core 1 of the round 
bar which fabricated the powder magnetic substance of a ferrite system, and packed by 
resin. A resin package is magnetic powder content resin 7 which mixed magnetic 
material powder, such as ferrite powder, and resin sheathing has a magnetic-shielding 
function by this. Drawing 6 gives the coiling line 2 to the core 1 of C typeface which 
carried out punching of the metal magnetic material plates, such as a permalloy and 
silicon steel, and shields it by rolling the thin metal film 8 on it. 

[Problem(s) to be Solved by the Invention] There are the following problems in the 
conventional coil with these shielding structure. That is, in the thing of drawing 4 , since 
the electric shielding ring 6 and a shielding case are arranged around a coil, when a 
product dimension becomes large, component parts increase in number, and in order to 
make the electric shielding ring 6, a shielding case, etc. with a ferrite metallurgy group 
magnetic material in addition to fabricating the core 1 which the flange 3 attached with 
a magnetic material, independently, processes, such as metal mold, and shaping, cutting, 
are required, and become an increase of cost. When the design change occurred, while 
new metal mold was needed, therefore requiring the preparation period, a burden — the 
class of components increases ~ was large. 

[0005] In the case of the inductor which enclosed the coil of drawing 5 into resin, 
although sheathing of resin performs a shielding operation, it is necessary to use the 
magnetic powder content resin 7 which needs not a resin ingredient but a usual 
advanced resin blending technique and forming technique. Since what winds the metal 
film 8 around the coil of drawing 6 had the thin shielding layer, it was difficult for it for 
an application to be restricted to what has the low flux density of the motor for clocks 
etc., and to extend the application range. This invention solves these problems and 
offers the passive circuit elements containing coils, such as an inductor with simple and 
effective magnetic-shielding structure. 

[Means for Solving the Problem] The shielding structure of the passive circuit elements 
of this invention coils and carries out terminal treatment of the thin line of metal 
magnetic materials, such as a permalloy and silicon steel, on the coil which gave the 
coiling line of copper wire to the core. That is, it is made a shielding member with metal 
magnetic material **** prepared in the surface of a coil. As the manufacture approach, 
a coiling line is given first and, subsequently the winding of the metal magnetic material 
line is carried out by the same winding machine. A shielding operation is controllable 
by the wire size of a metal magnetic material line, selection of a number of turns, and 
selection of the ingredient in consideration of permeability, frequency characteristics, 
etc. 
[0007] 



[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. In addition, about components and a part of the same 
kind, the same sign will be used including the aforementioned explanation. Drawing 1 
uses this invention for a small inductor similar to previous drawing 4 . What gave the 
coiling line 2 with copper wire, coiled the thin line of magnetic materials, such as a 
permalloy and silicon steel, further on the coiling line 2, and was made into shielding 
winding 9 in the core 1 which carried out powder molding of the ferrite and formed the 
flange 3 in both sides is attached in the substrate 4. The layer of this shielding winding 9 
performs a shielding operation instead of the conventional electric shielding ring 6 of 
drawing 4 . By a diagram, shielding winding cuts a part, and has lacked and shown it. 
[0008] Four terminals 5a, 5b, 5c, and 5d are formed in the substrate 4, for example, the 
both ends of the coiling line 2 are connected to Terminals 5a and 5b, and the both ends 
of shielding winding 9 are connected to Terminals 5c and 5d. In case this small inductor 
is mounted in the circuit board of a device, it connects with a grounding conductor, and 
the terminals 5c and 5d of shielding winding stabilize the screening of shielding 
winding 9. thus, shielding which the copper wire for coils as a coiling line was coiled 
upwards, and is shielding winding when the process which carries out the winding of 
the coiling line 2 and the shielding winding 9 to two-layer changes two kinds of 
winding one by one and supplies it, attaching a core 1 in the same winding machine — 
public funds ~ it can perform coiling a group magnetic material line continuously. 
[0009] Drawing 2 gives the coiling line 2 to the core 1 of the round bar which is the 2nd 
operation gestalt of this invention and fabricated the powder magnetic substance of a 
ferrite system like the thing of previous drawing 5 R> 5, it is the small inductor which 
formed shielding winding 9 on it, and cuts shielding winding 9 in part, and has lacked 
and shown it. And the coil rolled in this way is enclosed into the closure resin 10 which 
is a resin package, and it has packed. Although resin sheathing was magnetic powder 
content resin 7 which mixed magnetic material powder in the conventional thing of 
drawing 5 , since the shielding winding 9 coiled around the outside of the coiling line 2 
in this invention of drawing 2 performs screening, closure resin 10 should just be 
nonmagnetic resin, such as usual epoxy system resin instead of the special ingredient 
equipped with magnetism. In addition to the terminals 5a and 5b for coiling lines, it is 
not visible by a diagram, but two terminals are prepared also in the edge of the other 
side, and the both ends of shielding winding 9 are connected, respectively. 
[0010] Drawing 3 is the 3rd operation gestalt of this invention, and a core 1 is the small 
inductor which carried out punching of the metal magnetism material, such as a 
permalloy and silicon steel, to I-shape. In the previous operation gestalt, similarly, the 
shielding winding 9 of a magnetic material line is given on the coiling line 2 of copper 
wire, and this is made into the shielding member also here. Although the terminals 5a, 
5b, 5c, and 5d for connection are formed also in this small inductor at four places, this 
twists two terminals each of the coiling line 2 and shielding winding 9, and a total of 
four winding terminals around four branches of the both ends of a core 1, and fixes 
them with electric conduction adhesives, soldering, etc. Since a core 1 is the ingredient 
which carried out insulating processing of the front face, even if it twists the terminal of 
winding, it does not cause a short circuit. By carrying out terminal treatment of each* 
winding in this way, this small inductor is suitable for the surface mount to the circuit 
board. 



[00 i 1] Although illustration is excluded, it is the same as that of a previous operation 
gestalt that effective electric shielding structure is acquired by having given the coiling 
line upwards according to this invention also with the passive circuit elements which 
were rolling and carrying out magnetic shielding of the metal film 8 to the coiling line 2 
like drawing 6 , and preparing shielding winding conventionally. 
[0012] 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the small inductor using this invention. 
[Drawing 2] It is the perspective view of another small inductor using this invention. 
[Drawing 3] It is the perspective view of another small inductor to the pan using this 
invention. 

[Drawing 4] It is the perspective view of the conventional small inductor. 
[Drawing 5] It is the perspective view of another conventional small inductor. 
[Drawing 6] It is the perspective view of the conventional passive circuit elements 
which have a coil. 
[Description of Notations] 

1 Core 

2 Coiling Line 
4 Substrate 

5a, 5b, 5c, 5d Terminal 

6 Electric Shielding Ring 

7 Magnetic Powder Content Resin 

8 Metal Film 

9 Shielding Winding 

10 Closure Resin 
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Publication number : 1981-001436 
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H03K 17/95 

Application number : 1979-076625 
Applicant : Tateisi Electronics Co. 

Date of filing : 18.06.1979 
Inventor : Yamasaki, Hiroyuki 

Title : Proximity switch 

Abstract 

A high-frequency oscillation type proximity switch comprising a resonance circuit in 
which a detection coil is used as a pickup for sensing the approach of an object thereto 
and a resonance capacitor is disposed at a position very close to the detection coil so 
that the resistance of a cable connecting the resonance circuit to its associated 
oscillation circuit can be substantially ignored in the resonance circuit. 

Number of Claims : 3 
Claims 

1. A proximity switch, comprising: 

a detection coil having a core, said core having a front and a back surface; 

a capacitor disposed on the back surface of said core and electrically connected to said 

detection coil to form a resonance circuit; 

an oscillation circuit is operative connection with said resonance circuit; 
an electrostatic shield surrounding said oscillation circuit; 
a long, narrow, insulating member; 

said resonance circuit and said oscillator circuit with said shield being arranged in a 
narrow, linear relationship and being disposed inside of said insulating member; 
a narrow housing, said resonance circuit, oscillation circuit, electrostatic shield, and 
insulating member comprising a single assembly disposed within said housing. 
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